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(57) Abstract: The present invention relates to a method for 
automatically establishing an updating a table of distances by 
means of a vehicle which is equipped with a computer unit and 
a trip meter, which vehicle is driven along a route extending past 
a group of predetermined stops which are represented in a list 
stored in a computer unit. Each time the vehicle stops at a stop, 
the computer unit receives from the trip meter data which repre- 
sents a distance that has been covered since the preceding stop. 
If the list lacks information about said distance, the data is stored 
in the list associated with the current location, whereas if the list 
already contains information about said distance, the data is al- 
lowed to affect the information by suitable statistical processing. 
By means of this method, a table of distances is automatically 
established, and is also updated each time the vehicle stops at a 
location along the route. During one single driving, a new route 
can thus be given complete distance information, which in fu- 
ture makes correct stop call-outs etc. possible. 
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Field of the Invention 

The present invention relates to a method for auto- 
matically establishing a table of distances by means of a 
5 vehicle which is equipped with a computer unit and a trip 
meter, which vehicle is driven along a route which ex- 
tends past a plurality of predetermined locations which 
are represented in a list stored in a computer unit. 

In particular, the invention is intended to facili- 
10 tate collection and updating of information regarding 
distances between stops in a public transport network. 

Background Art 

Solutions for the distribution of traffic informa- 

15 tion in a public transport system are available on the 
market. One example of such a system is the AB Thoreb 
KomFram system which is successfully used in Europe, the 
USA and Asia, One problem with such systems is to estab- 
lish databases having information about the routes along 

20 which the vehicles in the' system are running; information 
which is subsequently used, for example, to procure in- 
formation about between which stops a vehicle is posi- 
tioned. The information consists of, among other things, 
tables of distances, i.e. lists with stops along differ- 

25 ent routes and the distances between the stops. 

Nowadays, the most common method for establishing 
these tables of distances is simply to drive a measuring 
vehicle along the route and manually note the distances. 
These notes are then transferred to the database of the 

3 0 system in a suitable way. Although such recording of dis- 
tances in a transport network can be provided relatively 
easily, it is not satisfactory for very long since the 
routes usually change. In a public transport network in a 
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city, it is a matter of several changes every year, on 
the one hand, e due to permanent re-routings and, on the 
other, due to temporary interference, such as road work. 
It is comprehensive work to keep the lists of distances 
5 continuously updated and, especially in the case of minor 
changes, there is a great risk that it is not done. The 
information in the system is thus degraded, which results 
in a risk of erroneous traffic information* 

In addition, the above -described method of providing 
10 the system with information is impaired by several 

sources of errors. Reading from a vehicle, which typi- 
cally takes place manually by looking at the trip meter 
of the vehicle, is difficult to make exact. When these 
notes are later transferred to the database, there is a 
15 risk of misreading and mistyping. 

An alternative to providing the system with informa- 
tion about the distance between stops is to use GPS 
equipment in order to know continuously approximately 
where a vehicle is positioned. However, the disadvantage 
20 of GPS is that information about the position of the ve- 
hicle is sent only at predetermined intervals, and be- 
tween these points the vehicle advances relatively far 
(up to about 3 0 m) and also the accuracy of the GPS sys- 
tem of +/- 15 m has to be taken into consideration. An- 
25 other disadvantage of GPS is that in cities with high 

buildings, for example in New York and Singapore, great 
problems may arise. Since the radio signal from a GPS 
satellite in such cities with high buildings sometimes 
does not reach the GPS receiver directly but indirectly 
30 via reflection into the front of a building or the like, 
the GPS receiver may exhibit considerable errors. A sys- 
tem is thus desirable which is more closely connected to 
information available in the vehicle's own information 
system. 

35 A new driver needs to learn the different routes 

which he or she is to use and memorise them. To this end, 
a driving instructor, who knows the routes well, usually 
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accompanies the new driver a number of trips until the 
new driver has been trained. This is very expensive for a 
transport company. The method has to be repeated for 
every new driver who is employed with the purpose of 
5 driving a bus in a predetermined area or traffic section. 

Objects of the Invention 

One object of the present invention is to solve the 
above-mentioned problem and facilitate the provision of 
10 information quantities for a traffic information system. 

Another object is to allow automatic updating of in- 
formation in a traffic information system. 

Summary of the Invention 

15 These objects are achieved by means of a method of 

the type stated by way of introduction, according to 
which each time the vehicle stops at a location, the com- 
puter unit is automatically activated and receives from 
the trip meter first data representing the distance that 

20 has been covered since the preceding location. If said 
list lacks information about said distance, said first 
data is stored in said list, associated with the current 
location. On the other hand, if said list already con- 
tains information about said distance, said first data is 

25 allowed to affect said information by suitable statisti- 
cal processing. 

By means of this method, a table of distances is 
automatically established and is also updated each time 
the vehicle stops at a location along the route. During 

30 . one single driving, a new route can thus be given com- 
plete distance information, which in future makes correct 
stop call-outs etc. possible. 

Since the method uses information about the motion 
of the vehicle relative to the ground, instead of its mo- 

35 tion relative to a fixed system of coordinates (such as a 
map or a navigation system) , the distances in the table 
will better reflect the actual situation. 
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A trip meter (odometer) means all types of equipment 
which can read the motion of the vehicle and this infor- 
mation can comprise measuring of time between the loca- 
tions. Such information can be used to create a relation- 
5 ship between distance and time between the locations in 
the table and how this relationship is changed during 
different intervals during 24 hours. (For example, during 
rush-hours more time is probably required to travel from 
one location to another.) 
10 The term distance relates to both time and space and 

can be measured in all spatial dimensions. Thus, it may 
sometimes be relevant to complete a conventional distance 
indication, for example measured by a trip meter, with a 
more strictly defined distance in relation to a predeter- 
15 mined system of coordinates, for example expressed as a 
difference in x and y coordinates. 

The table of distances can further comprise a second 
group of predetermined locations which each are associ- 
ated with a distance to one of the locations in the first 
20 group and with an activity that is to be performed by the 
driver at this location. The computer unit can present 
the information to the driver when the vehicle passes the 
current location, which can be used to assist an un- 
trained driver when he or she drives the vehicle. Since 
25 these locations are related to the last-passed location 
of the first group, the information is independent of 
changes in the route before this last -passed location. By 
continuously keeping the distances between the locations 
of the first group updated, said information will in all 
30 probability be presented at exactly the right moment. 

According to a more complete embodiment, the vehicle 
further comprises a navigation unit such as a GPS unit, 
and each time the vehicle stops at a location, the com- 
puter unit receives from the GPS unit second data which 
35 represents the current position coordinates of the vehi- 
cle. If said list lacks information about said position 
coordinates, said second data is stored in said list in 
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connection with the representation of the current loca- 
tion, and if said list already contains information about 
said position coordinates, said second data is allowed to 
affect said information by appropriate statistical proc- 
5 essing. 

The table which is provided according to this method 
thus contains detailed information about both distances 
between locations and the coordinates of the locations. 

Preferably, the computer unit is activated by sens- 

10 ing a signal which indicates that the doors are opened. 
This signal usually arises only when the vehicle arrives 
at the predetermined locations and, thus, constitutes a 
suitable activation signal. 

If the vehicle passes a predetermined location with- 

15 out stopping, the driver can manually activate the com- 
puter unit in order to thus maintain the correct order in 
the list. This is especially important the first time the 
vehicle is driven along the route since no distance is 
then stored in the list. Subsequently, it is not that 

20 necessary since the computer unit itself can determine, 
based on the stored distance, that the stop has been 
passed. 

The statistical processing can comprise calculation 
of a moving average, suitably completed with sensing of 
25 step changes so that changes in a route can be identi- 
fied. 

Brief Description of the Drawings 

In the following, embodiments of the invention that 
3 0 are currently preferred will be described in more detail 
with reference to the accompanying drawings . 

Fig. 1 shows a block diagram of part of the equip- 
ment in a vehicle. 

Fig. 2 shows an example of a table of distances. 
35 Fig. 3 shows a route. 

Fig. 4 shows a flow chart of a method according to 
an embodiment of the invention. 
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Fig. 5 shows another table. 

Fig. 6 shows information about the direction of 
driving according to an embodiment of the invention. 

5 Description of a Preferred Embodiment 

The embodiments described below refer to a public 
transport system having a plurality of vehicles, such as 
buses. Each bus is provided with a computer unit 1, which 
comprises a processor 2, a memory unit 3 and means 4 for 
10 communicating with the internal information system 5 of 

the bus (for example, an ELSY system from AB Thoreb) , the 
information system receiving signals 6 from the different 
parts of the vehicle, for instance, from the trip meter 
7. 

15 According to the invention, each vehicle is provided 

with a table 10 of the type shown in Fig. 2, the table 
being stored in the memory unit 3 . The table 10 contains 
a sequence of stop denominations 12 which correspond to 
the stops along the route along which the vehicle runs. 

20 It should be noted that the term route here does not nec- 
essarily correspond to, for instance, the number of a bus 
service, but a bus service can very well have several 
different variants which all have different routes. Two 
variants can differ very little, maybe by only a single 

25 stop, and new variants can arise by a stop being with- 
drawn or a new stop being established. A route thus con- 
tains a sequence of stops that the vehicle uses, in the 
correct order. 

The denominations of the stops in the table can, for 

30 example, consist of the respective stop names but can al- 
ternatively consist of more anonymous designations, such 
as combinations of letters or combinations of numbers. It 
is essential that each stop should have a unique denomi- 
nation since this allows central handling of the existing 

3 5 routes. Apart from the stop denominations, the table can 
contain further information associated with the stop, 
such as sound files with stop call -outs. 
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The table can be stored in the computer unit in a 
plurality of ways, for example, by radio transmission 
from a central database. This method is advantageous 
since it allows central handling of changes in routes. 

5 Different vehicles that are included in the system can 
transfer to the respective computer units the 
route/routes they use and, subsequently, regularly update 
these. When a vehicle temporarily is used along another 
route, it is also easy to transfer this route from the 

10 database. 

Apart from the names of the stops along the route 
14, the table contains the distances 16 between the suc- 
cessive stops 18, 19. By simply collecting information, 
from the trip meter 7 about the distance covered since 

15 the preceding stop 18, the computer unit 1 of the vehicle 
can thus determine when the next stop 19 has been 
reached. If a stop is passed without the vehicle stop- 
ping, this can be noted and the information system 5 of 
the vehicle all the time knows to which stop the vehicle 

2 0 is going. Therefore, the information in the table 10 can 
be used in the vehicle, for example, to communicate the 
next stop to the passengers. 

Also an accumulated distance counted from the ini- 
tial stop, and/or another reference stop, can be stored 

25 in the table, which provides a further possibility to the 
computer unit to monitor to which stop the vehicle is go- 
ing . 

As already described, information about distances 
has previously been obtained manually by routines that 

30 are circumstantial and sensitive to errors. In the fol- 
lowing, a method according to the invention will be de- 
scribed, which in an automatic and self -training manner 
establishes the table with the required distances and 
also continuously updates the table. 

35 In a first step 30 an empty list is created, i.e. a 

list which only contains the names of the stops and pos- 
sibly further information, for example, sound files with 
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stop call-outs. This process constitutes a sort of pre- 
liminary work for the acquisition of distances and needs 
to be performed only once. Subsequently, new routes/route 
variants can usually be provided by editing already 
5 available routes. Suitably, all the lists are stored in a 
central database so that they can be communicated to the 
respective vehicles. However, this does not exclude the 
possibility for a driver to edit a table which has been 
transferred to a vehicle, for example, if a stop is can- 
10 celled at short notice. 

Such an " empty" table, which in step 31 is stored in 
the computer unit of a vehicle, thus lacks information 
about the distances between the stops. This information 
is created during the first trip of the vehicle along the 
15 current route. 

When the vehicle is driven (step 32) , the computer 
unit steps forward in the table as the vehicle stops 
(step 33) at a stop. The computer unit is activated in 
step 34 by a signal from the internal information system 
2 0 5 of the vehicle, which signal unambiguously indicates 
that the vehicle has stopped at a stop. According to a 
preferred embodiment, the signal which indicates that the 
doors have been opened is for example used as an indica- 
tor. At each stop, a value is obtained in step 35 from 
25 the trip meter 7, which indicates how far the vehicle has 
driven since the preceding stop. In step 36 it is checked 
whether the table 10 lacks information about this dis- 
tance and, if that is the case, the value is stored 37 
in the computer unit 1. As soon as the vehicle has run 
30 along the whole route once, there is thus a first table 
of distances stored in the memory unit. 

By stepping forward the table at each stop, the com- 
puter unit all the time "knows" where the vehicle is po- 
sitioned, or at least, to which stop it is going, even 
35 before the distances between the stops have been stored. 
If the vehicle during the first trip passes a stop with- 
out stopping, for example, because no passenger desires 
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to step off or on, the driver indicates this by means of 
specifically established equipment, for instance, a press 
button 8 which is connected to the computer unit. By 
means of the table of distances, the computer unit can 
5 henceforth automatically note when a stop is being 

passed, and said equipment therefore does not need to be 
used until a new route is to be run. Nor is such equip- 
ment necessary, but the driver can simply during the 
first trip along a route stop at each stop even if nobody 

10 desires to step on or off. 

From now on, when the vehicle is driven along the 
same route, the check in step 36 will turn out negative, 
i.e. information about the distance from the preceding 
stop is already available. The recently measured value is 

15 then used to process (step 38) the stored value in a 

suitable manner, and possibly update (step 3 9) the stored 
value . 

A great advantage of a system according to the in- 
vention becomes evident when the distance between two 

20 stops changes, for example, due to the laying out of a 

new road. Since the system continuously records each stop 
and stores the measured distance which has been covered 
since the preceding stop, a deviation can be noted. A 
suitable algorithm can be used to adjust the stored dis- 

25 tance value in accordance with measured, actual data. For 
example, it may be suitable to apply a form of rolling 
averaging in order to ensure that the distance value is 
not affected too much by a single deviating value. Alter- 
natively, the average value and the standard deviation 

30 can be calculated based on a very large number of values, 
essentially unlimited with modern data storage perform- 
ance. With reference to Fig. 3, the standard deviation 22 
represents differences as regards exactly where the vehi- 
cle has stopped at the respective stops 18 and 19. The 

35 more times the vehicle has covered the distance, the less 
the average variations. 
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A measured value which greatly deviates from the 
current stored value can be ignored so that it does not 
affect an average value in an erroneous way. At the same 
time it may be suitable yet to store this deviating 
5 value/ and if this greatly deviating value is repeated 
several times with a small mutual deviation, this should 
conveniently be taken into consideration. This indicates 
that the distance really has changed in relation to the 
stored average value (maybe the stop has been moved) and 

10 then updating should take place. The previous values can 
be stored since, for example, a temporary traffic diver- 
sion ceases after some time and then this can be discov- 
ered by the computer unit via its programming. It is also 
possible that the system will function correctly even 

15 faster (directly after the first trip after the traffic 

diversion) if the driver via the display and the keyboard 
of the vehicle computer, for example in response to a 
question from the vehicle computer (when a great devia- 
tion as regards distance is indicated) , by pressing a key 

20 can choose an alternative, for instance, "temporary traf- 
fic diversion" . 

According to one embodiment of the invention, also 
the coordinates 24 of each stop are stored in the table. 
These coordinates can be retrieved from a navigation unit 

25 in the vehicle, for example, a GPS receiver. These coor- 
dinates can be collected and kept updated in more or less 
the same manner as has been described with respect to the 
distances 12 in the table. 

The locations which are stored in the computer unit 

30 1 are not limited to stops 18, 19, 20 along the route. 

They can also comprise other locations, which can be used 
to provide an "automatic driver assistant". The table of 
distances is completed by a number of locations 26, 27, 
represented in the form of distances 41 from the very 

35 preceding stop 19, 20 , where a certain activity 42 usu- 
ally is to be performed by the driver. Examples of ac- 
tivities can be turning right in 50 m, changing lanes, 
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observing duty to give way, sending a radio message etc. 
Conveniently, the inputting can be made manually by an 
experienced driver who during a trip via the keyboard of 
the vehicle computer indicates activities 42 at suitable 
5 locations 26, 27 along the route which are thus automati- 
cally stored- These distances 41 and the associated ac- 
tivities 42 are suitably stored in a separate table 40 
(see Fig. 5) which is handled by the computer unit in 
connection with the previously described table of dis- 

10 tances 10 in Fig. 2. From now on, when the vehicle passes 
a thus indicated location between two stops 12, the com- 
puter unit will draw the driver's (who then may be a new, 
inexperienced driver) attention to the activity which is 
to be carried out, for example, by means of a symbol on a 

15 display. It may also be a question of an activity which 
the vehicle equipment henceforth has to carry out auto- 
matically at the location concerned, for example, sending 
a radio message with a request for priority in the next 
crossing or sending information about a new zone to 

20 ticket equipment. 

A suitable way to obtain all the initial information 
for a table with distances between stops and a list of 
activities, indicating activities at predetermined loca- 
tions, is to let a driving instructor drive along the 

25 route, preferably slowly, one single time and then, on 

the one hand, stop at each stop and, on the other, enter 
the activity symbols at the locations between the stops 
where the driving instructor finds it suitable to tell a 
driver that a certain activity is to be performed when 

30 the vehicle is driven along the route. If this is made 
accurately, a new bus driver should be able to drive 
along a route which is completely new to him or her with- 
out the assistance of a driving instructor. This elimi- 
nates considerable costs of training new drivers and re- 

35 duces the risk of a driver driving along the wrong route. 
If this method is used to acquire the initial values, the 
result can be transferred to a central system which, for 
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example, transfers the information to other vehicles 
serving the same route. 

During the first trip along a route (with the driv- 
ing instructor) , another way of creating a list with 
5 driving instructions is to let the system itself note 
when the direction indicators (flashers) of the bus are 
activated. This can take place completely automatically 
if the bus has, for example, an ELSY system from AB 
Thoreb. The driving instructor then has to be careful to 
10 use flashers when he or she drives the first trip along a 
route . 

If the vehicle has navigation equipment, for exam- 
ple, it is possible to store in a table the direction of 
travel, for instance, every 3 meters. The vehicle com- 

15 puter can then from this table read future, expected di- 
rections of travel and on a display draw a polygonal 
lines 44 for these future directions of travel, thereby 
providing easy driving instructions (see Fig. 6) . Usu- 
ally, the GPS coordinates are received once per second 

20 and the vehicle then obtains an indication of direction 
usually every 3-20 meters as long as it runs. When the 
bus has run the trip a number of times, the equipment has 
enough data to show a neat polygonal line on a driver 
display or the like. Also in this case a self -training 

25 subsystem is obtained since the data becomes better and 
better. 

Those skilled in the art can without any problems 
implement a method according to the above-described em- 
bodiment by using generally available computer equipment . 

30 (a processor and a memory device) . Automatic obtaining of 
information (a signal which indicates stops, measured 
distances, etc.) does not constitute a problem either and 
is further facilitated if the vehicle has an internal in- 
formation system. 

35 In addition, those skilled in the art can be ex- 

pected to form variants and modifications of the above- 
described method, without deviating from the inventive 
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idea as defined in the claims. For example, many other 
types of information can be stored in the table 10 and be 
connected to the distances 16. A number of other more ad- 
vanced methods for processing obtained information about 
5 distances can also be employed. The user interface, which 
is not here discussed in more detail, can be formed in a 
suitable manner and allow different degrees of interac- 
tion with the driver. As mentioned above, the driver can 
be allowed to manually indicate if a stop has been 
10 passed, but his or her possibilities should not be seen 
as limited hereto. 
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CLAIMS 

1. A method for automatically establishing and up- 
5 dating a table of distances by means of a vehicle which 
is equipped with a computer unit and a trip meter, which 
vehicle is driven along a route extending past a first 
group of predetermined locations which are represented in 
a list stored in the computer unit, 
10 characterised in that each time the ve- 

hicle stops at a location of said first group, the com- 
puter unit is automatically activated and receives from 
the trip meter first data which represents a distance 
that has been covered since the preceding location of 
15 said first group, 

if said list lacks information about said distance, 
said first data is stored in said list associated with 
the current location, and 

if said list already contains information about said 
20 distance said first data is allowed to affect said infor- 
mation by suitable statistical processing. 

2. A method as claimed in claim 1, wherein the list 
further comprises a second group of predetermined loca- 
tions, each of which is associated with a distance to one 
25 of the locations of said first group and with an activity 
which is to be performed by the driver or automatically 
by equipment in the vehicle at this location. 

3 . A method as claimed in claim 1 or claim 2 , 
wherein the vehicle further comprises a navigation unit, 
3 0 and wherein, each time the vehicle stops at a location, 
the computer unit receives from the navigation unit sec- 
ond data which represents the current position coordi- 
nates of the vehicle, and 

if said list lacks information about said position 
35 coordinates, said second data is stored in said list in 
connection with the representation of the current loca- 
tion, and 
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if said list already contains information about said 
position coordinates said second data is allowed to af- 
fect said information by suitable statistical processing. 

4. A method as claimed in claim 1 or 2, wherein the 
5 computer unit is activated by sensing a signal which in- 
dicates that the doors are opened. 

5 . A method as claimed in any one of the preceding 
claims, wherein the driver manually activates the com- 
puter unit when the vehicle passes a predetermined loca- 

10 tion without stopping. 

6 . A method as claimed in any one of the preceding 
claims, wherein said statistical processing comprises 
calculation of a moving average. 

7 . A method as claimed in any one of the preceding 
15 claims, wherein said statistical processing comprises 

sensing of step changes so that changes in a route can be 
detected. 

8 . A method as claimed in any one of the preceding 
claims, wherein said statistical processing comprises 

2 0 storage of previous values which have been updated to new 
values in order to make it possible to return to these 
previous values. 

9. A method as claimed in any one of the preceding 
claims, wherein the vehicle is intended for public trans - 

25 port and said predetermined locations are stops in a pub- 
lic transport network. 

10. A method as claimed in any one of the preceding 
claims, wherein said representations of locations consti- 
tute names of stops. 
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